The crystal structure of Trypanosoma brucei enolase: visualisation of the inhibitory metal binding site III and potential as target for selective, irreversible inhibition.
The glycolytic enzymes of the trypanosomatids, that cause a variety of medically and agriculturally important diseases, are validated targets for drug design. Design of species-specific inhibitors is facilitated by the availability of structural data. Irreversible inhibitors, that bound covalently to the parasite enzyme alone, would be potentially particularly effective. Here we determine the crystal structure of enolase from Trypanosoma brucei and show that two cysteine residues, located in a water-filled cavity near the active-site, are modified by iodoacetamide leading to loss of catalytic activity. Since these residues are specific to the Trypanosomatidae lineage, this finding opens the way for the development of parasite-specific, irreversibly binding enolase inhibitors. In the present structure, the catalytic site is partially occupied by sulphate and two zinc ions. Surprisingly, one of these zinc ions illustrates the existence of a novel enolase-binding site for divalent metals. Evidence suggests that this is the first direct visualization of the elusive inhibitory metal site, whose existence has hitherto only been inferred from kinetic data.